Changes in the abundance and distribution of conserved centrosomal, cytoskeletal and ciliary proteins during spermiogenesis in Marsilea vestita.
Spermiogenesis in the male gametophytes of the water fern Marsilea vestita is a precise and rapid process resulting in the production of ciliated gametes. Development begins from a single cell within the microspore wall that undergoes nine rapid cell division cycles in distinct planes to produce 32 spermatids that are surrounded by 7 sterile cells. Thereafter, the de novo formation of basal bodies occurs in a discrete cytoplasmic particle known as a blepharoplast, with the subsequent formation of a complex ciliary apparatus in elongating spermatids. The rate and extent of development appear to be controlled at a post-transcriptional level, where the sudden translation of specific stored mRNAs (e.g., centrin) results in the formation of particular structures in the cells (e.g., blepharoplasts). We show here that additional centrosomal and cytoskeletal antigens known as SF assemblin, p95 kDa protein, delta tubulin, gamma tubulin, Xgrip109, Aik, CTR453, RanBPM, BX63, RSP6, and alpha tubulin each exhibit specific localization patterns both on immunoblots of gametophyte protein isolates and in fixed cells. BAp90, PP4, and RLC exhibit specific localization patterns in fixed cells. We show that the antigens exhibit complex patterns of abundance during spermiogenesis. In an attempt to identify regulatory agents involved in spermiogenesis, we employed a RNAi-based screen of 41 randomly selected gametophyte cDNAs on developing populations of synchronously growing gametophytes. The gametophytes treated with each of the RNAi probes exhibited arrest at a specific stage of development. A consequence of anomalous development was the block to assembly of the ciliary apparatus, an effect highlighted by altered staining with anti-centrin, anti-beta-tubulin, and anti-RSP6 antibodies. Our results show that complex, integrated processes of translation and protein partitioning apparently underlie the assembly of the ciliary apparatus during spermiogenesis in male gametophytes of M. vestita.